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PELE'S TEARS -- Molten basaltic lava 
quenches in the air to form teardrop- 
shaped glass lapilli. Named after Pele, 
the Hawaiian goddess of fire. Courtesy 
of J.D. Griggs, USGS. 


PELE'S HAIR -- Named after Pele, the Hawaiian 
goddess of fire. These thin filaments of stretched out 
basaltic glass form during times of high fire- 
fountaining, often in the presence of strong winds. 
The example shown here erupted from Kilauea on 
the Big Island of Hawaii. Courtesy of D.W. Peterson, 
USGS. 


SPATTER -- Impact of molten spatter 
fragments hitting the ground and flattening 
into roughly circular disks. Courtesy of T.N. 
Mattox, USGS. 
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PUMICE -- Frothy felsic rock formed by vigorous 
vesiculation (bubbling) due to rapid gas escape. 
Courtesy of W.E. Scott, USGS. 


RETICULITE -- Frothy basaltic rock sometimes called 
basalt pumice or thread-lace scoria. This delicate rock 
forms during vigorous fire-fountaining. Reticulite has the 
lowest density of any rock, with a porosity (vesicularity) 
up to 98 percent. The open honeycomb network of 
bubbles (vesicles) results from the bursting of cell walls 
against one another during vesiculation. Courtesy of J.D. 
Griggs , USGS. 


Scoria -- Scoria is a vesicular mafic rock, commonly of 
lapilli to bomb size. It accumulates as scoria air-fall 
deposts derived from Strombolian-type eruptions. 
Courtesy of Steve Mattox. 
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S a Classification The Pyroclastic Rocks 
A | NIVERSIT 


Classification the pyroclastic rocks. (a) Based on the type of material (after Pettijohn, 
1975). (b) Based on the size of the volcanic fragments (after Fisher, 1966). 
Glass Ash (< 2 mm) Lapilli (2-64 mm) 


“s. 


Lapilli-Tuff 
Breccia 


Pyroclastic 


Rock Fragments Crystals Blocks and Bombs 
(> 64 mm) 


(b) 


Naming of Volcaniclastic deposits genesis 
based on grain size 


VOLCANICLASTIC AUTOCLASTIC DEPOSITS RESEDIMENTED 
DEPOSITS IN AUTOCLASTIC 
GENERAL and DEPOSITS 


VOLCANOGENIC Hyaloclastite Autobreccia Mixture or 
SEDIMENTARY uncertain origin 
DEPOSITS 
<1/16mm_ | volcanic mudstone | fine hyaloclastite autoclastic resedimented fine hyalociastite , 
mudstone resedimented autoclastic mudstone 
1/16-2 mm | volcanic sandstone | hyaloclastite autoclastic resedimented hyaloclastite sandstone, 
sandstone sandstone resedimented autoclastic sandstone 


granular granular granular resedimented granular hyalociastite, 
hyaloclastite autobreccia | autoclastic breccia | resedimented granular autobreccia, 
resedimented granular autoclastic breccia 


volcanic hyalociastite breccia | autobreccia | autoclastic breccia | resedimented hyalociastite breccia, 
conglomerate, resedimented autobreccia, 
volcanic breccia resedimented autoclastic breccia 


coarse hyalociastite | coarse coarse autoclastic | resedimented coarse hyalociastite breccia, 


breccia autobreccia | breccia resedimented coarse autobreccia, 
resedimented coarse autoclastic breccia 
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Naming of Pyroclastic deposit genesis 
based on grain size 


PYROCLASTIC DEPOSITS PYROCLAST-RICH DEPOSITS 


Unconsolidated Consolidated RESEDIMENTED SYN-ERUPTIVE Post-eruptive resedimented or 

tephra pyroclastic rock reworked, or uncertain origin 
< 1/16 mm fine tuff resedimented ash-rich mudstone tuffaceous mudstone 
1/16-2 mm resedimented ash-rich sandstone tuffaceous sandstone 


2-64 mm lapilli tephra lapillistone (or lapilli | resedimented pyroclast-rich tuffaceous conglomerate, 
tuff or tuff-breccia) lapillistone, tuffaceous breccia 
resedimented pumice lapillistone, 
resedimented pumice and lithic 
lapillistone 
> 64mm bomb (fluidal agglomerate (bombs | resedimented pyrociast-rich breccia, 
shape) tephra, present), resedimented pumice breccia, 
block (angular) pyroclastic breccia resedimented pumice and lithic 
tephra breccia 
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Classification of pyroclastic rock 
containing > 10% of volcanic debris (schmid, 1981) 


Average 
fragment size Pyroclastic rocks Tuffites Volcaniclastic sedimentary 
inmm rocks 


agglomerate 


pvroclastic-breccia 
volcaniclastic-conglomerate 


fine tuff tuffaceous-mudstone volcaniclastic-mudstone 


Amount of 
pyroclastic 100%-75% 75%-25% 25% 0% 
material 
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Descriptive names for volcaniclastic deposits 


Ideal combination: @ + (3) 


+ @ + 


alteration lithofacies term components 


2.9 chionitc-pyritic, very thickly 
thinly interbedded, shard. 


Mirurnurn , . crystal-r 


laminated rr 


e€g  pyriti 


(1) GRAIN SIZE mud/mudstone 


sand/sandsione 


gravel/congiomerate or bre 


(2) COMPONENTS 


* crystals, crystal tragrments: crysta/-rich 
* littec fragments: fthic-rich 
vorecanic Of Non-VvolIcarnc, polyrmect or monorr 


* Pulnce Of Scone purnimeous SCONMACLOUS 


() LITHOFACIES 


* Massive (nor-bedded) or stratified (bedded) 

* bedding: larnunated <ltomn 
very ttunly bedded 1-3 cm 
thinly bedded 3-10 em 
medium bedded 10-30 cm 
thickly bedded 30-100 em 
very tuckly bedded > 100 crm 


* massive (non-graded) or graded normal f 


‘ 


bedded, volcanic littwc Dreccia 
her 


udstone and orystai-rich sandstone 


me. pumice granule breccia 
©, poorly sorted, massive breccia 


Niorhe breccia 


< 1/16 mm 

116-2 mm 

) Jrarwle 2—4 mm 
pedbie 4-64 mm 
obbdle 64-256 mm 
boulder >256 mm 


*sharcs shard-nch 

* accrehonary lapill: accretionary lapeil-rich 
viinclasis: winclast-bearing 

* hamme: fammne-bearing 

* Cement siliceous carbonate zeolite 


* equal of unequal uckness 

* laterally even or uneven thuckness 

~ laterally continuous or discontinuous 
* cross-bedded, cross-larmnated 


reverse i 


normal-reverse }, reverse-normal 3 


* fabric clast-supported or matrix-supported 


poorly sorted, moderatety sorted, well sorted 


* jointing: blocky, prismatic, columnar, platy 


@) ALTERATION 


* mineralogy chiorite, sericite, silica, pyrite, carbonate, feldspar, hematite 
* distribution: disseminated, nodular, spotted, pervasive, patchy 











Thank you 
To be continue... 
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